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1. INTRODUCTION {#jia225515-sec-0005}
===============

In much of eastern and southern Africa, HIV incidence remains high despite the scale‐up of promising biomedical and behavioural prevention interventions \[[1](#jia225515-bib-0001){ref-type="ref"}\]. The UNAIDS 95‐95‐95 fast track goals to end the AIDS epidemic by 2030 provide tangible targets for testing and treatment that can substantially reduce HIV incidence in the region \[[2](#jia225515-bib-0002){ref-type="ref"}\]. However, these goals may be compromised by disparities in engagement in HIV services among certain subpopulations. Men in sub‐Saharan Africa in particular continue to be less engaged in services \[[3](#jia225515-bib-0003){ref-type="ref"}, [4](#jia225515-bib-0004){ref-type="ref"}, [5](#jia225515-bib-0005){ref-type="ref"}\]. Despite impressive increases in knowledge of HIV status across the region, uptake of HIV testing remains low among men. Of the 21 countries in eastern and southern Africa region, as designated by UNAIDS, all but one report more women than men testing in the past 12 months \[[6](#jia225515-bib-0006){ref-type="ref"}\]. This differential engagement in HIV services represents a public health inequity, and contributes to high risks of HIV infection among adolescent girls and young women. Without significant increases in uptake of HIV testing among men, it will be difficult to achieve the 95‐95‐95 goals and reduce HIV incidence to disease elimination levels \[[1](#jia225515-bib-0001){ref-type="ref"}\].

The privacy, convenience and autonomy that oral fluid‐based HIV self‐testing provides has the potential to overcome many of the barriers to HIV testing, including those cited by men. This strategy has high acceptability among men; and in community‐based distribution of self‐testing, uptake by men has often been roughly equal to that of women \[[7](#jia225515-bib-0007){ref-type="ref"}, [8](#jia225515-bib-0008){ref-type="ref"}, [9](#jia225515-bib-0009){ref-type="ref"}\]. The World Health Organization has recommended the scale‐up of HIV self‐testing as an alternative testing strategy, and a number of countries have begun to make self‐tests available \[[10](#jia225515-bib-0010){ref-type="ref"}\]. Models for delivering self‐tests to men, and others less likely to use standard HIV testing services (HTS), are being considered and a promising strategy is the provision of multiple self‐tests to women at higher risk so they can voluntarily initiate partner or couples testing \[[11](#jia225515-bib-0011){ref-type="ref"}\]. This strategy of "secondary distribution" has the potential to generate multiple HIV prevention benefits, including promotion of male partner testing, results disclosure and facilitation of safer sexual behaviours. This has been included as a potential distribution strategy in Kenya's 2017 operational manual for HIV self‐testing \[[12](#jia225515-bib-0012){ref-type="ref"}\]. Research in Kenya and elsewhere has demonstrated that secondary distribution is acceptable and feasible, and that women from different settings, including antenatal clinics and sex workers, are able to distribute self‐test kits to their sexual partners \[[11](#jia225515-bib-0011){ref-type="ref"}, [13](#jia225515-bib-0013){ref-type="ref"}, [14](#jia225515-bib-0014){ref-type="ref"}\]. While this approach is being implemented in several countries, data from large‐scale studies on partner and couples testing outcomes are lacking, and there are few data on changes in sexual decision making following secondary distribution \[[11](#jia225515-bib-0011){ref-type="ref"}, [13](#jia225515-bib-0013){ref-type="ref"}, [15](#jia225515-bib-0015){ref-type="ref"}\].

To assess the HIV prevention potential of this approach, we are conducting a cluster randomized trial (cRCT) of secondary distribution of self‐tests by women at higher risk in Kenya (NCT03135067). The study is being conducted in beach, peri‐urban and urban communities in Siaya County, Kenya \[[16](#jia225515-bib-0016){ref-type="ref"}, [17](#jia225515-bib-0017){ref-type="ref"}\]. HIV prevalence in Siaya is among the highest in Kenya, at 21% \[[18](#jia225515-bib-0018){ref-type="ref"}\]. Despite progress in reducing the spread of HIV in the region overall, HIV incidence remains persistently high in these communities \[[19](#jia225515-bib-0019){ref-type="ref"}, [20](#jia225515-bib-0020){ref-type="ref"}, [21](#jia225515-bib-0021){ref-type="ref"}\]. The prominence of multiple partnerships and transactional sex in this region has been widely documented \[[21](#jia225515-bib-0021){ref-type="ref"}, [22](#jia225515-bib-0022){ref-type="ref"}, [23](#jia225515-bib-0023){ref-type="ref"}, [24](#jia225515-bib-0024){ref-type="ref"}\]. Here we describe outcomes for women in the intervention arm only of the pair‐matched cRCT following six months of self‐test provision. We explored self‐test kit distribution patterns and male partner testing uptake, results disclosure, couples testing, as well as testing and sexual behaviour data from the three most recent transactional sex encounters.

2. METHODS {#jia225515-sec-0006}
==========

2.1. Study design and participants {#jia225515-sec-0007}
----------------------------------

The study is being conducted in a total of 66 geographic clusters in Siaya County, Kenya. Each cluster consists of one or more nearby beach communities along Lake Victoria where fishing drives the local economy as well as market centres containing hotspots (bars and hotels) where transactional sex is common. Clusters were defined after a comprehensive mapping of beach communities and hotspots in the study region. Nearby beach communities were consolidated into a single cluster, as were hotspots that were located near each other. Clusters were matched on the basis of spatial proximity, population size and type (hotspot or beach community) and pairs of clusters were randomized in a 1:1 ratio to an intervention arm in which participants received multiple self‐tests or to a comparison arm in which participants were given referral cards for clinic‐based HIV testing and counselling to distribute to their male sexual partners. Computer‐generated randomization was used to determine study arm assignment of clusters. After randomization, the study team conducted household surveys to prepare a list of adult women in each cluster who were potentially eligible. Women were then selected from the list at random for recruitment into the study. Based on power calculations for the primary cRCT outcome of HIV incidence, we sought to enrol about 30 participants in each cluster.

Upon recruitment from each cluster women were screened for eligibility. Eligibility criteria were as follows: age ≥18 years, residing in the study area and intending to stay there for at least 24 months, ownership of a mobile phone, HIV‐negative and self‐reporting ≥2 male partners in the past four weeks. Eligible participants were enrolled after providing written informed consent in their preferred language (English, Swahili or Dholuo). Prior to enrolment, participants underwent standard HIV testing according to national algorithms to determine HIV status \[[25](#jia225515-bib-0025){ref-type="ref"}\]. Participants completed an interviewer‐administered questionnaire at baseline that collected information on a range of topics including demographics, sexual behaviour and HIV testing history. Screening and follow‐up visits were conducted at study sites established within the study communities, and data collection instruments were administered in the preferred language of the participant.

Participants in the intervention arm were trained on the use of oral fluid‐based rapid HIV self‐tests (OraQuick Rapid HIV‐1/2 antibody tests; OraSure Technologies, Bethlehem, PA, USA). They were counselled on how to discuss HIV self‐testing with male sexual partners and on the importance of using their own discretion and assessing the risk of intimate partner violence (IPV) when deciding whether to offer a self‐test to a sexual partner. Participants were encouraged to offer tests to their male primary partner and to any other male sexual partners with whom unprotected sex was likely. They received five self‐tests at enrolment. Self‐test kits included written and pictorial instructions for use, including information on results interpretation and a list of clinics in the area where they could confirm their test result and seek post‐test services. Research assistants contacted participants at three‐monthly intervals and provided them additional self‐tests, as needed. Participants were also able to receive self‐tests in‐between three‐monthly intervals by contacting research assistants. At six months, we collected follow‐up data via interviewer‐administered questionnaire on self‐test distribution, partner uptake, results disclosure and couples testing -- defined as testing by the participant and her partner testing together at the same time -- and sexual behaviour. We also obtained testing and sexual behaviour information on participants' three most recent transactional sex encounters. Transactional sex was defined as sex in exchange for money, goods or services, in line with the Joint United Nations Programme on HIV/AIDS definition \[[26](#jia225515-bib-0026){ref-type="ref"}\]. The study is ongoing, with participants completing follow‐up assessments and HIV testing every six months for a duration of up to 24 months. All questionnaires and study materials were in English, Kiswahili or Dholuo, based on participant preference.

2.2. Outcomes and measures {#jia225515-sec-0008}
--------------------------

Key outcomes assessed in this analysis were the self‐reported number of self‐tests distributed by participants and the proportion distributed to a male sexual partner. We evaluated, through participant self‐report, the proportion of male partners who accepted self‐tests when offered, and who disclosed their results to the participant. Test results were categorized as HIV‐positive, HIV‐negative, indeterminate or unknown. We also evaluated couples testing, as indicated by participant report that they tested together with a sexual partner. Sexual decision making among women who reported transactional sex was another key outcome. Using the data obtained on the three most recent transactional sex encounters, we examined the association between self‐testing outcomes and whether or not participants had sex with the transaction sex partner as well as whether a condom was used in the encounter. We explored these outcomes by four categories of transactional sex partners: clients who had a reactive self‐test, clients who tested HIV‐negative, clients who refused the self‐test and clients who were not offered a self‐test.

2.3. Statistical analyses {#jia225515-sec-0009}
-------------------------

We conducted descriptive analyses for all outcomes among intervention arm participants at the six‐month visit. We focused on self‐test distribution to sexual partners, partner testing and result, and sexual behaviour change. To understand how sexual behaviour was influenced by distribution of self‐tests to sexual partners we used unadjusted generalized estimating equation models. We clustered encounters by participant to compare participant reporting of condom use with sexual partners by use of HIV self‐tests, HIV‐negative result, or reactive result. All data were analysed using Stata 15.1 (StataCorp, College Station, TX, USA).

2.4. Ethical considerations {#jia225515-sec-0010}
---------------------------

The study received ethics approval from the institutional review boards at the University of Pennsylvania and the University of North Carolina at Chapel Hill as well as the Maseno University Ethics Review Committee. Eligible women who wished to participate provided written informed consent in their preferred language (English, Swahili or Dholuo) prior to initiation of any study procedures.

3. RESULTS {#jia225515-sec-0011}
==========

A total of 1057 participants from 33 clusters were enrolled in the intervention arm of the study between June 2017 and August 2018. A total of 265 women were enrolled in eight beach community clusters and 792 from 25 hotspots. Between January 2018 and April 2019, 921 (87%) participants completed the six‐month follow‐up visit and were included in this analysis. Participants' average age was 28 years, with the majority (65%) being married and 63% having at least a primary school education (Table [1](#jia225515-tbl-0001){ref-type="table"}). Sex work was the primary source of income for 14% of participants, and an additional 58% reported earning some income through sex work.

###### 

Baseline characteristics of participants randomized to the intervention arm who completed the six‐month follow‐up (N = 919[^a^](#jia225515-note-0001){ref-type="fn"})

  Variable                                                                                                                      N (%)
  ----------------------------------------------------------------------------------------------------------------------------- -------------
  Demographics                                                                                                                  
  Age, mean (SD)                                                                                                                27.6 (6.9)
  Education                                                                                                                     
  Some primary or less                                                                                                          303 (33.0)
  Primary                                                                                                                       276 (30.0)
  Some secondary                                                                                                                168 (18.3)
  Secondary/high school or more                                                                                                 172 (18.7)
  Marital status                                                                                                                
  Married and/or cohabitating                                                                                                   597 (65.0)
  In a relationship, but not married or living together                                                                         91 (9.9)
  Single                                                                                                                        155 (16.8)
  Divorced or widowed                                                                                                           76 (8.3)
  Primary source of income                                                                                                      
  Sales and service                                                                                                             309 (33.6)
  Sex work                                                                                                                      129 (14.0)
  Unskilled manual                                                                                                              128 (13.9)
  Fishing/fish trade                                                                                                            98 (10.7)
  Agriculture                                                                                                                   50 (5.4)
  Unemployed                                                                                                                    53 (5.8)
  Other                                                                                                                         151 (16.4)
  Refused                                                                                                                       1 (0.1)
  Sex work is another source of income                                                                                          531 (57.8)
  Typical one‐month income in U.S. \$, median (IQR)                                                                             30 (20, 60)
  Household size, median (IQR)                                                                                                  5 (4, 6)
  Male sexual partners and sexual behaviour                                                                                     
  Number of sexual partners in the past month, median (IQR)                                                                     2 (2, 3)
  Used condom during last sexual encounter                                                                                      335 (36.5)
  Ever engaged in transactional sex[^b^](#jia225515-note-0002){ref-type="fn"}                                                   869 (94.6)
  Number of transactional sex partners in the past month, median (IQR)[^c^](#jia225515-note-0003){ref-type="fn"}                2 (1, 2)
  Used condom with most recent transactional sex partner during vaginal or anal sex[^d^](#jia225515-note-0004){ref-type="fn"}   440 (51.3)
  Experienced any type of intimate partner violence in the past 12 months                                                       475 (51.6)

921 women in the intervention arm completed the six‐month follow‐up questionnaire, however baseline questionnaire data for two of those individuals was lost

Transactional sex defined as sex in exchange for money, goods, food, housing, or services

Among 868 participants reporting transactional sex in the past month

Among 858 encounters involving vaginal or anal sex. IQR, inter‐quartile range

John Wiley & Sons, Ltd

3.1. HIV self‐test distribution {#jia225515-sec-0012}
-------------------------------

Over the six months of follow‐up, participants received a total of 7283 self‐test kits for distribution, a mean (IQR) of eight self‐tests per person (7,9). Figure [1](#jia225515-fig-0001){ref-type="fig"} shows self‐test kit distribution by participants. All sexual partners in this study, including primary and transactional sex partners, were male. Participants distributed a total of 3327 (46%) of self‐tests to sexual partners, a mean (IQR) of 3 (2,5) per person. Participants reported that 153 partners disclosed reactive results, equalling 4.6% (153/3327) of all tests distributed which could be confirmed as reactive, and an average of 0.17 HIV‐positive partners being identified per participant. There were 253 (3%) self‐tests distributed to other individuals, that is non‐sexual partners, and 2862 (39%) self‐tests were used by participants themselves. The remaining 841 (12%) self‐tests were unused.

![Use of 292 HIV self‐test kits distributed to 922 participants.](JIA2-23-e25515-g001){#jia225515-fig-0001}

3.2. Self‐testing with primary partners {#jia225515-sec-0013}
---------------------------------------

Of 890 participants with a primary partner, 838 (94%) offered their primary partner a self‐test (Table [2](#jia225515-tbl-0002){ref-type="table"}). A total of 813 (97%) accepted the self‐test. Among primary partners who accepted a self‐test, 800 (98%) shared their test results with the participant, with 15 (2%) reporting a reactive result. Couples testing was reported by 740 (91%) participants whose primary partner accepted a self‐test, and in all 83% of all participants with a primary partner conducted couples testing with them (Figure [2](#jia225515-fig-0002){ref-type="fig"}).

###### 

HIV self‐test use reported by participants among their male primary partners (N = 890)

  Variable                                                                                                         N (%)
  ---------------------------------------------------------------------------------------------------------------- ------------
  Age difference, primary partner age -- participant age, median (IQR)[^a^](#jia225515-note-0005){ref-type="fn"}   5 (2, 7)
  Offered HIV self‐test to primary partner                                                                         838 (94.2)
  Primary partner accepted the self‐test[^b^](#jia225515-note-0006){ref-type="fn"}                                 813 (96.9)
  Participant didn't know if primary partner used self‐test                                                        7 (0.9)
  Primary partner used self‐test, but participant didn't learn result                                              6 (0.7)
  Primary partner test was reactive                                                                                15 (1.8)
  Primary partner test was HIV‐negative                                                                            785 (96.6)
  Participant conducted couples testing with primary partner[^c^](#jia225515-note-0007){ref-type="fn"}             740 (91.0)

N = 851. 39 participants did not report primary partner age

Among 839 participants who offered a HIV self‐test to their primary partner

Among 813 participants whose partner accepted the self‐test. Couples testing is defined as participant‐reported testing together with a sexual partner.

John Wiley & Sons, Ltd

![Primary partner and couples testing (N = 891).](JIA2-23-e25515-g002){#jia225515-fig-0002}

3.3. Self‐testing with transactional sex partners {#jia225515-sec-0014}
-------------------------------------------------

A total of 870 (94%) participants reported having transactional sex during the study period, and we asked these participants about their three most recent transactional sex encounters. Participants reported on a total of 1954 transactional sex encounters involving vaginal and/or anal sex in the past six months (Table [3](#jia225515-tbl-0003){ref-type="table"}). Of those, 1256 (64%) encounters included an offer of a self‐test to the partner and 1173 (93%) partners accepted the self‐test. Among all encounters in which a self‐test was accepted, the partner disclosed their test result in 1133 (97%) encounters, and 29 (3%) results were reactive. In 987 (84%) encounters the participant and their partner tested together.

###### 

Use of HIV self‐tests during transactional sex encounters with male partners involving vaginal and/or anal sex (N = 1954)

  Variable                                                                                                                                            N (%)
  --------------------------------------------------------------------------------------------------------------------------------------------------- -------------
  Offered HIV‐self test to transactional sex partner                                                                                                  1256 (64.3)
  Among those offered HIV self‐test, transactional sex partner accepted the self‐test[^a^](#jia225515-note-0008){ref-type="fn"}                       1173 (93.4)
  Participant did not learn result                                                                                                                    21 (1.8)
  Partner test was reactive                                                                                                                           29 (2.5)
  Partner test was HIV‐negative                                                                                                                       1101 (93.9)
  Partner test was indeterminate                                                                                                                      3 (0.3)
  Among those offered HIV self‐test, participant conducted couples testing with transactional sex partner[^b^](#jia225515-note-0009){ref-type="fn"}   987 (84.1)

Among 1256 participants who offered a self‐test to their partner. HIV test results were missing for 19 (1.5%) partners

Among 1173 transactional sex encounters where a self‐test was offered.

John Wiley & Sons, Ltd

3.4. Sexual behaviour with transactional sex partners {#jia225515-sec-0015}
-----------------------------------------------------

Figure [3](#jia225515-fig-0003){ref-type="fig"} shows condom use based on transactional sex partner uptake, utilization and self‐test result. Condom use was significantly higher with transactional sex partners who obtained a reactive versus HIV‐negative result (89.7% vs. 56.3%, *p* \< 0.01). Condom use was also significantly higher with transactional sex partners who were not offered a self‐test as compared to those with a HIV‐negative result (62.0% vs. 56.3%, *p* = 0.02), or who refused to self‐test versus those with a HIV‐negative result (78.3 vs. 56.3%, *p* \< 0.01).

![Condom use during recent transactional sex encounters (N = 1957).](JIA2-23-e25515-g003){#jia225515-fig-0003}

3.5. Sexual behaviour with all male partners {#jia225515-sec-0016}
--------------------------------------------

In terms of overall sexual behaviour among study participants at six months, participants reported that the mean number of sexual partners in the past month was 2.8 at baseline and 2.2 at the six‐month follow‐up visit (Table [4](#jia225515-tbl-0004){ref-type="table"}). The proportion of participants who reported using a condom during their last sexual encounter was 37% at baseline and 44% at the six‐month follow‐up. A total of 131 (14%) participants reported refusing to have sex with 158 potential sexual partners because they either refused to accept a self‐test or had a reactive test result. Additionally, 107 (12%) women reported that they decided to use a condom with 141 sexual partners because they either refused the self‐test or had a reactive result.

###### 

Overall sexual behaviour among study participants (N = 921)

  Variable                                                                                                                                                     N (%)
  ------------------------------------------------------------------------------------------------------------------------------------------------------------ ------------
  Number of sexual partners in the past month, median (IQR)                                                                                                    2 (1, 3)
  Used condom during last sexual encounter                                                                                                                     403 (43.8)
  In past six months, participant declined to have sex with one or more partners because they refused to accept a HIV self‐test, or had a reactive self‐test   131 (14.2)
  Total number of partners                                                                                                                                     158
  In past six months, participant used a condom with one or more partners because they refused to accept a HIV self‐test, or had a reactive self‐test          107 (11.6)
  Total number of partners                                                                                                                                     141

John Wiley & Sons, Ltd

4. DISCUSSION {#jia225515-sec-0017}
=============

This is the first large‐scale study to evaluate self‐reported self‐test distribution patterns and partner testing outcomes in the context of secondary distribution by women at higher risk of HIV infection. The study also examines changes in sexual decision making with transactional sex partners enabled by self‐testing. Among women receiving multiple self‐tests in Kenya, nearly 50% of self‐tests provided were offered to male sexual partners and high rates of partner and couples testing were observed. This confirms findings from other research demonstrating that women can readily and capably distribute self‐tests to both their regular and transactional sex partners, and that men are willing to accept and use tests distributed by their sexual partners \[[11](#jia225515-bib-0011){ref-type="ref"}, [13](#jia225515-bib-0013){ref-type="ref"}, [27](#jia225515-bib-0027){ref-type="ref"}\]. This finding is of particular relevance for women at higher risk in the study setting, as they are likely to be in contact with and distribute test kits to men who are also at high risk of HIV transmission. We found that when a test kit was offered, uptake by men was high and results disclosure between both regular and transactional sex partners was common. Furthermore, couples testing was very common, with a large proportion of the test kits provided being used by women to test together with their partner.

One of the most compelling findings in this study relates to sexual decision making with self‐tests. We found significantly higher condom utilization with transactional sex partners when a self‐test was refused and when the result was reactive, as compared with transactional sex partners who had a negative result. At the same time, we found moderately higher condom use when a self‐test was not offered as compared to a negative result as well (62% vs. 56%). While the latter finding implies less condom use with known HIV‐negative partners and therefore a potential shift in risk perception, women were encouraged to offer a self‐test to partners when they did not intend to use a condom. Furthermore, we have no information about the relative risk profiles of those men who were and were not offered self‐tests. Therefore, these data should be interpreted with caution. Among participants overall, 14% reported refusing sex, and 12% reported using a condom, with one or more partners if they were not offered or refused a self‐test. These sexual decision‐making data suggest there is substantial potential for this strategy to have HIV prevention benefits for both women and their male sexual partners.

The data available to us did not permit an accurate estimate of male HIV‐positive case identification per test kit distributed -- an important consideration for programme implementation. While we know the overall number of test kits distributed to male partners, we cannot discern whether a single partner used multiple test kits. Likewise, not all men who self‐tested disclosed their test result to the participant, and there may be biases in male disclosure of a positive result to participants. Of the 3327 test kits distributed to sexual partners, a total of 153 men disclosed a reactive result to a participant. It is important to note, however, that not all partners disclosed their result and some sexual partners may have used more than one self‐test during the six‐month follow up period. We can assume that at a minimum, 4.6% of all tests distributed were confirmed reactive and that 0.17 HIV‐positive partners were identified per participant. As we cannot accurately estimate overall case identification (i.e. yield), it remains unclear how case identification among men in this intervention compares to other HTS strategies, another useful data point for self‐test programming. Subsequent analyses will compare the case identification in the intervention arm to the comparison arm in which only HTS referral cards were provided. Due to the nature of our study design and inherent confidentiality of self‐testing, we do not have an accurate sense of the demographic and behavioural characteristics of the men we are reaching. As men are targeted based on their contact with women at higher risk, it is likely that the men in this research are at high risk of HIV transmission as well. Therefore, secondary distribution by women at higher risk may be a compelling strategy to engage men in HIV testing, and potentially other HIV services.

A primary limitation of this research is the reliance on self‐reported self‐test distribution and sexual behaviour data, which has the potential for bias. A study of secondary distribution among antenatal care clients and their male partners in Kenya compared male and female reporting of couples testing and found strong agreement between partners, and therefore minimal reporting bias \[[28](#jia225515-bib-0028){ref-type="ref"}\]. To explore this potential bias in the current study subsequent analyses will compare these self‐reported outcomes on partner testing and sexual behaviour to those from the comparison group that did not receive self‐tests. We will also examine the effect of the intervention on HIV incidence, which is being assessed over an average 18‐month period. Another limitation is that we did not collect data around men's use of post‐test services, another important consideration for future programming. While women were instructed to consider offering their partner a self‐test when they anticipated having condomless sex, we cannot determine overall how many sexual encounters which were "at risk" of HIV transmission included the offer of a self‐test. However, we did ask detailed questions about self‐test use in the past three transactional sex encounters and determined that 64% of these encounters included the offer of a self‐test.

Data on the cost‐effectiveness of secondary distribution by women at higher risk as an additional HTS strategy, both for the outcome of HIV prevention among women and case identification among men, will be important to explore. These data will be collected and analysed in the context of the current study and will provide an important contribution to future research and programming. Modelling studies from Zimbabwe suggest that distribution of self‐tests to women engaged in transactional sex is an efficient strategy to avert new HIV infections and is potentially cost‐effective \[[29](#jia225515-bib-0029){ref-type="ref"}\]. Additional modelling suggests that secondary distribution of self‐tests by female sex workers in Zimbabwe to their male partners also has the potential to be highly cost‐effective at identifying HIV‐positive men \[[30](#jia225515-bib-0030){ref-type="ref"}\].

Other important next steps for research would be to explore from men directly their views and testing outcomes related to secondary distribution of self‐tests by female partners, particularly high‐risk female partners and in the context of transactional sex. Currently all our data on acceptability and uptake among men is derived from the female partner. The in‐depth interviews we are presently conducting among male partners of study participants will provide a necessary and complementary perspective to the findings presented here. Exploring social harms associated with secondary distribution, such as IPV, is another important area of research. This is particularly relevant given the high baseline level of IPV, with 52% of participants experiencing IPV in the previous 12 months. Programming for men, particularly in the context of secondary distribution, needs to incorporate a holistic approach to men's health. This includes addressing unhealthy masculine ideals and IPV. We are collecting and monitoring IPV data on an ongoing basis and will be presenting comparisons of IPV in the two study arms at study completion. Likewise, assessing linkage to post‐test prevention and care by men in this context would be helpful in considering how best to implement and support secondary distribution strategies. The nature of self‐testing, and secondary distribution of self‐test kits among women at higher risk in particular, make acquiring these type of data challenging. Most strategies employed in other studies, such as encouraging reporting of self‐testing upon attending post‐test services, telephone follow‐up, or centralized database tracking, have proved imperfect measures of linkage \[[31](#jia225515-bib-0031){ref-type="ref"}\]. In a study of secondary distribution among antenatal care clients in Kenya 28% of men reported going for confirmatory testing after their self‐test \[[28](#jia225515-bib-0028){ref-type="ref"}\]. There is no gold standard for how to support linkage, and optimal strategies will likely be context specific, but a range of approaches have been employed such as counselling, phone reminders, hotlines, incentives, referrals slips, vouchers and home initiation of HIV care \[[10](#jia225515-bib-0010){ref-type="ref"}, [31](#jia225515-bib-0031){ref-type="ref"}, [32](#jia225515-bib-0032){ref-type="ref"}\]. For men, strategies that accommodate their work or lifestyle may be particularly appropriate.

Based on the willingness of participants in this study to distribute self‐tests to their primary and transactional sex partners, the high uptake of self‐testing by male partners, high levels of results disclosure, frequent couples testing, as well as evidence of safer sexual behaviour in this context, we anticipate that secondary distribution of self‐tests by women at higher risk to male sexual partners represents a promising strategy for increasing knowledge of HIV status among men, and potentially for reduction of HIV transmission. Secondary distribution by women at higher risk could be an important addition to regional and country wide HTS strategies. Operationalizing secondary distribution of self‐tests could be an important way to ensure that men have higher access to HIV testing, and could increase couples testing and promotion of risk‐reducing behaviours. Future analyses from this ongoing study will use the randomized trial design to determine the effect of the secondary distribution intervention on male partner testing outcomes on HIV incidence among women.

5. CONCLUSIONS {#jia225515-sec-0018}
==============

Data obtained over a period of six months indicate that women at higher risk are willing and capable of distributing HIV self‐tests to regular and transactional male partners. Providing women at higher risk with multiple self‐tests facilitated male partner testing, and couples testing. We also demonstrated positive sexual behaviour change, based on whether a self‐test was accepted by the male partner, and what the result was. Further research is required to evaluate male partner access to post self‐test services. This includes confirmatory testing for all reactive results, and linkage across the cascade of prevention and treatment services. Also important will be consideration of what type of programming can best support men's linkage to these services. These findings suggest that secondary distribution of self‐tests is a feasible way to reach men at high risk, who may not be aware of their HIV status, and also has considerable HIV prevention potential.

COMPETING INTERESTS {#jia225515-sec-0019}
===================

The authors have no competing interests to declare.

AUTHORS' CONTRIBUTIONS {#jia225515-sec-0020}
======================

SN, HT, KA and SM contributed to study design. EB, SN and HT were involved in analysis. SN, HT, KA, SM, EB, NM and PO were involved in interpretation of results. SN, HT, KA, SM, EB, NM and PO were involved in manuscript writing.

We thank participants involved in the study, the Ministry of Health, community members and leaders in Siaya County, and research assistants. We are also grateful to the Data Safety and Monitoring Board members for their feedback.

Funding {#jia225515-sec-00022}
=======

This research was supported by the National Institutes of Health (5R01MH111602).
